SUMMARY Virological studies have proved herpes simplex virus type 2 to be the cause of the severe primary infection in a 37-year-old man with necrotising balanitis. Symptoms of urethritis preceded the appearance of a severe local lesion; dissemination of infection occurred and lesions developed on the skin of the scalp, neck, trunk, buttocks, arms, legs, and feet. No evidence of involvement of the central nervous system was found, and the penile and skin lesions improved rapidly after the application of 5 % idoxuridine in dimethylsulphoxide. Recurrences occurred at various skin sites at six to seven months after the primary infection.
Introduction
Almost 90 % of genital infections in men are caused by herpes simplex virus type 2 (HSV-2) strains; in one-third of these patients the HSV-2 infection occurs in the absence of antibody to either HSV-1 or HSV-2 (Smith et al., 1976) . We describe an unusually severe primary HSV-2 infection in a 37-year-old man.
Case report HISTORY A 37-year-old Caucasian man was first seen on 15 January 1976 complaining of pain in the penis and inguinal region, dysuria, and a slight urethral discharge for two days, which had developed about five days after sexual intercourse with an unknown consort. On examination he was noted to have a blood-stained urethral discharge and injection of the meatus. Urine analysis showed protein and glucose. On the basis of the microscopical appearance in the urethral discharge of leucocytes but no organisms a provisional diagnosis of non-specific urethritis was made; the patient was given oxytetracycline 250 mg six-hourly for five days and asked to return four days later on 19 January 1976.
On his return the patient said that he had become less well and that he had attended his own general practitioner complaining of dyspnoea and dizziness. He also said that he had been confused during this period. He was admitted to the ward. On examination there was a shield-shaped blackened area of skin surrounding the urethral meatus and flattened pustules which were irregular in outline and peripheral to this necrotic area (Fig. 1) . The glans, prepuce, and shaft of the penis were oedematous; the shaft was hot and reddened with some induration along the urethra. Dome-shaped pustules (Fig. 2 Virus isolation Herpes simplex virus was isolated in human embryo lung cell cultures from swabs of the glans and of a pustule on the thigh on 19 January; from swabs of pustules on the foot, scapular region, and fourth finger (right hand) on 23 January; and from swabs of a neck pustule on 26 January.
Virus isolation was unsuccessful from a urethral scrape on 9 February and from a scrape of the genital lesion and of the fluid and roof of a vesicle on the foot on 24 February.
The isolates were confirmed as type 2 strains by the biological typing features cited by Smith et al. (1973) . Serology Serum specimens were collected during the acute illness and up to almost 13 months later. The sera were tested in chessboard titrations against type 1 and type 2 herpes simplex virus antigens in complement-fixation and in neutralisation tests (Smith et al., 1967) . The serological conversion measured by the neutralisation test and the significant response shown with both types of complement-fixing antigens established that the patient had a primary herpetic infection (Table) (Table) .
Histology and electron microscopical examination A biopsy specimen of a neck pustule (taken on 26 January) was fixed, stained, and examined in both the light and electron microscopes. Giant cells were seen by light microscopy.
Ultrathin sections were examined in the electron microscope; large numbers of virions were present but no intracellular filaments or microtubules could be detected.
TREATMENT ON ADMISSION
Cellulitis of the penis and a septicaemia or viraemia were suspected when the patient was admitted to the ward. The fever settled gradually while the patient was on crystalline benzyl penicillin 1 mega unit four-hourly, but his temperature rose to 38 5°C after the treatment was changed to ampicillin 500 mg orally every six hours. Surgical debridement of the penile lesion under anaesthesia had been arranged, but once herpes simplex virus type 2 (HSV-2) had been isolated the penile lesion and the bases of all the opened and evacuated pustules were painted with a 5 % solution of idoxuridine in dimethylsulphoxide. This procedure was repeated three times a day for five days and was followed by very rapid improvement. All pustules began to heal and the penile lesion improved with separation of the necrotic slough. Healing continued gradually and the patient was discharged on 26 February 1976.
PROGR ESS
At follow-up examination on 3 March meatal stenosis was present and this was treated by dilatation. The patient remained well until 9 December, when he developed a cluster of vesicular lesions on the right heel; HSV-2 was isolated from the lesions.
The patient then presented at the end of January with lesions on the left foot and the neck at the site of the primary lesions, on the right side of the abdomen, and on the left ring finger. HSV-2 was recovered from these lesions.
Complement-fixation titres remained at 256 during the period of recurrences; IgM specific for HSV-2 was not detected during this time (Table) . The patient has remained symptom free to date.
Discussion
This patient had an unusually severe infection with HSV-2. The local genital lesion was extensive and necrotic and was comparable in severity to the necrotic cervicitis described by Willcox (1968) . Initially, a diagnosis of non-specific urethritis was made. The progression from urethritis to both a severe local lesion and disseminated skin involvement occurred over a period of four days. HSV-2 was isolated from the pustules; this contrasts with the skin lesions associated with gonococcal septicaemia, in which an allergic vasculitis is believed to be important in their pathogenesis (Scherer and Braun-Falco, 1976 ).
Dissemination of virus from a genital site of infection would be expected to occur only in patients who had not been infected with either virus type. The serological evidence established that the patient had a primary type 2 infection. It is of interest that the reciprocal complement-fixing titres were still elevated (256) one year after the onset. The recurrent episodes within one year of the primary infection are comparable to the pattern of those reported by Yoshino et al. (1962) after primary oral infection with HSV-1. Similarly, the detection of specific IgM during the primary infection, but not during the recurrent episodes, is in agreement with previous results (Kurtz, 1974) . We have detected IgM antibody, however, in the serum of other patients during recurrences or reinfections with the homologous and heterologous virus types (Smith et al., unpublished data) .
Disseminated infection with herpes simplex virus type 2 has been described in a young adult (JuelJensen and MacCallum, 1972 ). The fatal case described by Sutton et al. (1974) occurred in a 20-year-old woman with dysplasia of the thymus. In our case, an assessment of the patient's humoral and cell-mediated immune responses to various stimuli at the time of the recurrences showed no abnormality. It was not possible to test his response to HSV-1 and HSV-2 antigens. An association between type 2 genital infection, viraemia, and involvement of the central nervous system has been claimed (Craig and Nahmias, 1973) , and Skoldenberg and Jeansson (1973) have reported the isolation of type 2 strains of virus from the cerebrospinal fluid of seven patients with acute aseptic meningitis. There was no clear evidence of meningitis or encephalitis in our patient, although he complained of dizziness and confusion during the interval between his first and second visits to the clinic. A lumbar puncture was not performed because the patient's condition began to improve and there were pustules overlying the lumbar spine. The patient's illness was severe enough to consider using a systemic chemotherapeutic agent, but there was a dramatic response to idoxuridine in dimethylsulphoxide applied locally to the penile lesion and pustules. It is possible that prompt treatment with a systemic agent could have prevented infection of the sensory ganglia.
The result of the electron microscope examination of the biopsy specimen of the neck lesion is of interest in that no intracellular filaments or microtubules were found. Filament production has been associated with type 2 strains of virus growing in the chick embryo (Couch and Nahmias, 1969) and BHK cells . Filaments have been described in HEp2 cells (Schwartz and Roizman, 1969) , a cell line of human origin, but Cabral and Schaffer (1976) 
